that date. In addition, the Ebbw Vale works record the cause and date of death of most of those who have been employed at the works. By the rigid matching of surname, initials and exact date of birth we have been able to extract 3600 persons from the original survey list (see Table 1 ), leaving 1311 persons to be traced. This is at present being done by two field workers (a Social Worker and a Health Visitor) who know Ebbw Vale and its neighbourhood well. Our initial impression is that we shall be able to obtain over 95 % follow up.
For all those in the cohort who are known to have died, the date and cause of death are being ascertained and the latter is being coded on a separate punch card, according to the 1968 revision of the International Classification of Diseases. Full forenames and date of birth are to be recorded on these cards and will provide the means by which this information will be linked to the original survey information, which is filed on punch cards by survey number only, through a 'linkage card' on which is recorded surname, initials, date of birth, survey number and a check digit. All infoimation for each individual, whether alive or dead, is being transferred to magnetic tape.
Results will yield death rates in the cohort in relation to respiratory symptoms, lung function and obesity index. Respiratory symptoms, as recorded on the questionnaire, will enable us to stratify within each age group by mutually exclusive bronchitis grade (Khosla & Lowe 1974) . Similarly, indices of lung function adjusted for height and age (Khosla 1971) and obesity adjusted for height (Khosla & Lowe 1967) will be computed within each age category. The influence of smoking habit will be taken into account wherever relevant. It is expected that, by means of multivariate and life-table analysis, it will be possible to construct predictive indices of mortality risk relating to the parameters chosen.
There is a relative paucity in the medical literature of large-scale prospective cohort studies relating premature mortality and cause of death to lung function, respiratory symptoms and indices of body build and it is felt that this study will make a valuible contribution in this field.
In addition, it will prepare the way for the more comprehensive follow-up study of all the steelworkers interviewed and examined at Patterns of disease are similar to those of many other developing countries and are largely determined by inadequate diets, limited access to clean water and a generally low standard of hygiene. During 1974, reports (Government of Botswana 1975) of new out-patients aged less than 15 years showed that 31 % were suffering from respiratory infections, 23 % from gastroenteritis and 21 % from ear, eye or skin infections. Infant mortality is estimated at 105 per 1000 live births. Specific infectious diseases, of which the commonest were tuberculosis, measles, meningitis and tetanus, accounted for more deaths in hospital during 1974 than any other category of disease. About 17% of deaths in Botswana occur in hospital but, of these, over two-thirds occur in people who have travelled less than five miles for admission, a proportion similar to that for all hospital admissions. Government recurrent expenditure on health care at £3.20 per capita (1973/74) is high by African standards. This largely reflects the historical development of services with a concentration upon centralized hospital care, in great part a result of pressure from the urban, often European, minority but also due to mission efforts. The provision of hospital beds at just over 3 per 1000 population is very high for an African country.
An examination of the differential utilization of present services shows their limited coverage. Hospital admission rates vary greatly for people living at different distances from hospitals. Those who live less than 10 miles from a hospital have admission rates over 12 times greater than those who live more than 25 miles away; yet over half the population live at distances greater than 25 miles from any hospital (Fig 1) . Out-patient services, in addition to those provided at hospitals, are more widely available through clinics and health centres. Yet people living less than 5 miles from an out-patient unit have utilization rates over four times greater than those living more than 10 miles away (Fig 2) . This centralization of services results in large disparities in government recurrent expenditure on health care for different groups of the population living at various distances from services. The government in 1973/74 spent about £7.50 per capita on health care for people living less than 5 miles from a hospital, while for the 40% of the population living more than 25 miles from a hospital and 10 miles from a clinic, the government spent only £0.90per capita (Fig 3) .
In an attempt to redress the present imbalance in the allocation of health service resources, the Botswana goyernment has been considering the expansion of mobile health services. In 1972 the government invited representatives of the African Medical and Research Foundation, based in Nairobi, to visit the country and advise on the possible setting up of a flying doctor service. They visited the country for one week following which they recommended that a flying doctor service be started with two aircraft and its own staff (African Medical & Research Foundation 1972) . The report did not detail the actual work to be carried out or the areas of the country to be served. The government remained uncertain as to the cost-effectiveness of such a service and approached the United Kingdom Ministry of is Overseas Development for assistance in clarifying the choices between possible alternative systems for delivery of health care.
Methods
A mobile land service making monthly visits to communities extending into the Kalahari Desert, an air service using a Cessna 185 aircraft serving a similar area, and four fixed clinics were examined with regard to the cost-efficiency and costeffectiveness of the delivery of primary health care. There were problems over. the selection of the individual services that were examined, since the choice was rather limited, but it was felt that those chosen were reasonably representative. They served similar concentrations of population in a defined area of Botswana. A questionnaire was used to gather demographic particulars and details of diagnosis and treatment from patients seen by the services. The fieldwork was carried out from January to June 1975.
Costs: For the fixed clinics both capital and recurrent costs were obtained. The capital costs included those for the buildings, furnishings and equipment. The standard accounting procedure of annuity costing was used to produce an equivalent annual cost. An annuity rate of 10% and arbitrary lifetimes of 30 years for the buildings, 15 years for the furnishings and 10 years for the equipment were used. Maintenance costs were calculated at rates of 10% of total capital costs for the buildings and 2.50% for the furnishings and equipment. The recurrent costs included the salaries of the clinic staff and inclusive costs of fortnightly supportive visits by a doctor and of drugs, vaccines and dressings used at the clinic. Costs for one trip by the mobile land and air services were obtained. Transport costs inclusive of both fixed and variable components were calculated for these services using, for the land service, figures obtained from the government Central Transport Organization, and, for the air service, figures obtained from a local air charter company and the Cessna agent. Salaries were calculated at equivalent daily rates for those making the trips. Drugs were separately costed. 1975 costs were used for all services. only palliative, placebo or digestive, muscular of dubious efficacy and joint disorders lp to decide which patients were likely to en diagnosed and treated effectively an e classification was agreed upon after ons with several doctors (Table 1) . A f meetings with various health workers so held to decide which particular diag-11 into which categories of the classificaome examples of the agreed classification in in Table 1. and Discussion sination of the data on costs, the numbers nts seen by the services and the numbers vere likely to have been dealt with effecmade it possible to compare figures for ciency and cost-effectiveness of the three rsystems. With regard to cost-efficiency d mobile and fixed clinics were similar, he air service was just over twice as ve per patient-contact (Fig 4) . However, gard to cost-effectiveness, the cost of the nics was about one-eighth that of the land and about one-fourteenth that of the air Fig 5) . This was almost entirely due to the )roportion of patients seen at the fixed vhere it was considered, due to continuous ility of care, that effective treatment was n contrast, the proportion of patients in fective care was thought to be likely when the periodic mobile services was far All the patients contacted by the mobile were seen by a doctor, but only a Assuming that a nurse had taken the place of the doctor on the trips by the mobile services, it would have been possible marginally to reduce the cost per contact and cost per likely effective contact of the mobile services (a reduction of less than 5 % for each service). During visits made by the mobile services very little preventive health care was carried out. If greater emphasis had been placed upon such preventive measures as immunization (especially the administration of vaccines against tuberculosis, measles, diphtheria and tetanus) then the cost-effectiveness of the mobile services could have been increased appreciably. If all the children under the age of I year contacted by these services had been successfully immunized against one of these diseases then the average cost per effective patient contact would have been reduced to just under a half that found for the mobile services examined. However, the fixed clinics would have remained markedly more costeffective, approximately one-third as expensive as the land service and one-sixth that of the air service.
Conclusions
The findings of this study suggest that mobile health services have a limited place in the delivery of primary care in Botswana. This is especially true for services using aircraft. Fixed permanently staffed clinics are to be preferred mainly because they are able to offer greater continuity of care. A hospital waiting list is a measure of the size of queue for a particular health service resource. It represents, in theory, the demand on a resource that has not been met. In practice, however, the interpretation of waiting list statistics is more complex, since many factors affect the size of a queue for a hospital resource. Paramount among these are the amount of resource available, the way in which clinicians decide to use the resource and the criteria of need used by the referring doctor and the hospital clinician. Waiting list statistics are required for several purposes, the most important of which is the day-to-day management of hospital resources. The data available for other tasks, such as planning or monitoring, will depend to a large extent on what statistics are used for resource management. As soon as additional requirements are imposed, for purposes which are not immediately relevant to those who collect the data, the quality of information deteriorates.
The word monitoring has many meanings, but a particularly useful concept is that developed by Jaques and his colleagues who have defined the monitoring relationship as 'the right to check for possible deviations from established standards, the duty to discuss any problems which may have arisen, and the right to report any problems which thereafter might remain unresolved, to the ultimate authority concerned in the situation' (Health Services Organization Unit 1973). Although the monitoring of waiting list data reviews the process of medical care, rather than an individual's performance in a role, the definition is a valuable one. The essential prerequisite 'Present address: DHSS, Room 1839, Euston To%% er. 286 Euston Road, London NWI 3DN
